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ABSTRACT 

„ . study examined the relationship of multiple 

measures of reading and writing at the second and fifth grade levels. 
Multiple reading tests (measuring vocabulary, word recognition 
sentence comprehension, and passage comprehension) and writing' tests 
(evaluating vocabulary diversity and syntactic complexity, and 
providing qualitative and quantitative measures of spelling and 
organization) were administered to 256 second grade and 251 fifth 

'^5^ relationships of these variables were evaluated 
through the use of canonical correlational factor analysis, with 
separate analyses performed for each grade level cohort and for two 
?™ !u" cohorts— beginning readers and proficient readers— derived 
I A .grade level samples. These analyses indicated that 

^'^""^ reading set were most 

related to the spelling variables of the writing set at both qrade 

substantial differences were apparent across reading 
level cohorts. For beginning readers, again, the word recognition 
^^^f^^iff^'^J set was most related to the spelling 

variables in the writing set. For the proficient readers, the ability 
to structure prose in complex ways and to use a variety of vocabulary 
in writing was related to a prose comprehension factor derived from 
the reading set. (Author/FL) 
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Abstract 

The purpose of this study was to measure the relationship of multiple measures 
of reading and writing at the.sewnd and fifth grade levels. Multiple reading 
tests (i.e., vocabulary, word recognition, sentence comprehension, passage 

0 

comprehension) and writing tests (i.e., vocabulary diversity, syntactic 
complexity, qualitative and quantitative measures of spelling and organization) 
were administered to 256 second graders and 251 fifth graders.. The 
relationships of these variables were evaluated through the use of canonical 
correlational factor analyses (separate analyses were performed for each grade 
level cohort and for two additional cohorts, beginning readers and proficient 
readers, derived from the original grade level samples). These analyses 
indicated that the word recognition factors drawn from the reading set were most 
related to the spelling variables of the writing set at both grade levels. 
However, substantial differences were apparent across reading level cohorts. 
For beginning readers, again, the word recognition factor draw from the reading 
set was most related to the spelling variables in the writing set. For the 
proficient readers, the ability to structure prose in complex ways and to use a 
variety of vocabulary in writing is related to a prose comprehension factor 
derived from the reading set. 
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Recently, there has been renewed interest in the ^ature of the relationship 
of learning to read and learning to write. One reason for this upsurge in 
Interest has been a fundamental shift in the theoretical orientations of educa- 
tion and psychology (Anderson, Spiro & Montague, 1977; Calfee, 1981; Curtis & 
Glaser, 1981; Piaget & Inhelder, 1969). Compreher/sion, remembering, and learn- 
ing are no longer described as/ passive activities/ in which subjects, essentially 
with accuracy, record traces of external reality/ in memory. Instead, according 
to the constructivist notions that currently pr^ominate, individuals construct 
or create concepts, representations, and knowle'dge through a variety of active 
processes (i.e., assimilation and accomodation/, schema construction and exten- 
sion, cybernetic modeling, etc.) . Such theories suggest that learners actively 
employ prior knowledge to comprehend and to c/roduce information. These explana- 
tions are in direct counterpoint to more traditional theories of language, in 
which reading is considered to be a passive/ process and wri^.ing is considered to 
be an active one (Harste, Burke & Woodward/ 1982) . 

If reading and writing involve analogous cognitive structures or processes, 
it is possible that instruction in one weiuld lead to increased ability in the 
other. Learning that occurs because of /reading instruction could be useful in 
engendering writing achievement, and learning obtained through writing could be 
beneficial to reading development. 

This cross-modal impact of instruction could influence cognitive processes or 
cognitive structures common to both /reading and writing. Some aspects of pro- 
cessing presumably shared by reading and writing are the activation and use of 
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schemata, construction of meaning parameters on the basis of context, and the 
use of information strategies (Kucer, Note 1). \niile the possibility seems 
plausible that processing in one mode might be enhanced directly by instruction 
in the other, such processes are not easily measured in either reading or writ- 
ing* 

Another possibility is that the cognitive structures common to reading and 
writing, or the information organized by these structures, could be influenced 
by cross-modal instruction. Knowledge of phonemic and orthographic components 
of print, lexical and syntaictic information, and prose structures could be 
learned through either reading or writing, and such learning could be, theoreti- 
cally, beneficial to both. Unlike the processing overlaps previously mentioned, 
the relationship of these structural or informational aspects of reading and 
writing can be measured. 

But why is it Important to specify and measure these structural-informational 
components of the reading-writing relationship? First, any understanding of the 
generalizability or specificity of such knowledge structures could provide a 
better understanding of language learning. Second, the renewed interest in 
increasing the amount of writing instruction in the elementary grades (Shanahan, 
1979) presents problems for curriculum designers. Amount of writing instruction 
might be increased by lengthening the school day, or by reducing the amount of 
instruction offered in other areas of the curriculum, such as reading- (Graves, 
1978). The most practicable approach to increasing writing instruction, how- 
ever, probably requires the combination or integration of instruction across the 
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curriculum. If reading and writing instruction are to be integrated with maxi- 
mum mutual benefit and efficiency the complex nature of their relationship must 
be understood* 



* 

\ 



The purpose of this paper is to measure the relationship of learning to read 
and learning to write at an elementary school level. It attempts to identify 
the nature of specific factors of relationship between the cognitive structures 
common to reading and writing as indexed by several, quality instruments; and to 
measure the relative magnitudes of these factors.' The nature of the reading- / 
writing relationship is compared across grade level (2nd and 5th) and achieve- 
ment level cohorts (beginning readers and advanced readers) . 

Previous Research 

Previous studies of the relationship of reading and writing have not provided 
much information that is useful to curriculum designers. Existing research hJs 
done little more than measure simple correlations between single components of 
reading and writing (Shanahan, 1980). The research techniques used in these/ 
studies neglect the existence of collinearity between reading and writing meas- 
ures. Also, these techniques do not permit the delineation of possible mul/iple 
outcomes attributable to specific curricular combinations. The nature of the 
reading- writing relationship needs to be studied through the use of multi/varl- 
ate procedures which permit the relationships of multiple components or factors 
of reading and writing to be considered simultaneously. / 
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Another way in which the available research is limited is that it ignores the 
fact that reading and writing are both developmental processes (Brown, 1981; 
Guthrie fi Selfert, 1976, Henderson « Beers, 1981, King « Rentel, Note 2, Singer, 
1978). That is, what is learned in reading or writing at one stage of develop- 
ment can be qualitatively different than what is learned at another stage of 
development. Studies of the reading-writing relationship have rarely considered 
how the nature of the relationship might change with learning or development. 
Research is needed which examines the nature of the relationship of reading and 
writing at various levels of learning and development. 

Previous research has not provided a very accurate or complete pictui.e of the 
reading-writing relationship. Nevertheless, these studies are useful in that 
they reveal components of reading and writing that might be expected to contrib- 
ute to a more comprehensive description of the relationship. These studies have 
found that (1) spelling and reading are related, especially in the primary 
grades (Horn, 1960, T. Horn, 1969, Spache, 1940), (2) the best writers have the 
most highly developed reading vocabularies (Maloney, 1967, Vairo, 1976) , (3) 
reading comprehension is related to the syntactic complexity of writing (Brooks, 
Note 3, Evans, 1977; Heil, 1976, O'Hare, 1973, Stotsky, 1975, Zeraan, 1969), and, 
(4) reading comprehension is related to the structure or organization used in 
writing (Gordon 6 Braun, 1982; Stein, 1978). Such variables should be consid- 
ered In any multivariate examinations of the reading-writing relationship. 
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METHOD 



Subjects 

Twelve second grade and nine fifth grade classes from a desegregated school 
district located in a Mid-Atlantic state participated in this study. To maxim- 
ize the generajizability of these findings these classes were selected so as to 
provide heterogeneous samples with respect to sex (52% males at second grade; 
50% males at fifth ^rade) ; race (second grade: 75% Cauc:asion, 21% Black, 4% 
other; fifth grade: 73% Caucasion, 23% Black, 4% other); socioeconomic status 
(approximately 36% of ^ach sample was drawn from low SES schools, identified on 
the basis of proportion of students enrolled in Title I programs or participat- 
ing in government subsidized free lunch programs); and, locale (25% of each sam- 
ple was drawn from urban areas; the rest from the suburbs). Complete data was 
obtained from 256 second graders and 251 fifth graders (86% and 90%, respec- 
tively, of the original samples). 

r 

Standard scores were computed for all measures. Grade level samples were 
then recombined into achievement level samples on the basis of the grade level 
equivalency scores obtained on the standardized reading tests. Students were 
classified as "beginning readers" if the grade equivalent scores associated with 
their performance on both the pHbnics and the comprehension tests were 2.5 and 
below (58 second graders, 4 fifth graders). Proficient readers had grade equiv- 
alent scores of 5.0 and above on the comprehension test and 4.0 and above on the 
phonics test (123 fifth graders, 14 second graders). 
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Test Instruments 

The measures used in this study were chosen so as to provide maximally valid 
and reliable measures of those variables identified in previous studies as being 
correlated across the reading-writing sets. These measures were selected to 
provide an equivalent measurement of reading and writing at the two g-ade lev- 
els. 

The following reading tests were administered: 

a) . The Phonetic Analysis Test of the Stanford Diagnostic Reading Tests 
(SDRT). Second graders completed the Red Level (alternate form reliability .91) 
of this test designed to measure the ability to relate initial and final conso- 
nant sounds r and medial long and short vowel sounds to their most common spell- 
ing patterns. Fifth graders completed the Brown Level (alternate form reliabil- 
ity .86)^ designed to assess the subjects' abilities to relate various consonant 
and vowel sounds to the complex spelling patterns used to represent these 
sounds. 

I* 

b) . The Reading Comprehension Test of the Gates-MacGinitie Reading Tests 
(GB1RT) was administered to the second graders (alternate form reliability .92) 
and the Reading Comprehension Test of the SDRT (reliability .89) was adminj^-^^^^^^"^ 
tered to the fifth graders. These tests require students to ^isweT^ltiple- 
choice questions (i.e., literal, inferential) about several reading passages. 
Comprehension tests were selected from two different batteries for the second 
and fifth grades because the tests for these grade levels were more similar 
across, than within, batteries. 
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c) . The Vocabulary Tests of the SORT and GMRT were administered to the second 
and fifth graders, respectively. Both tests measure isolated word meaning 
knowledge through a multiple-choice synonym selection procedure. These tests 
have reliabilty coefficients of .79 (alternate form) and .92 (KR-20) . 

d) . A "limited cloze test" was designed according to published guidelines 
(Cunningham & Cunningham, 1978) found to assume high reliabilities (approxi- 
mately .90). Students wore required to read passages taken from out-of-print 
basal readers, and to replace words, on the basis of context, which had been 
deleted from these passages. This test served as a measure of sentence level 
reading comprehension (i.e, understanding of syntactic structures and vocabulary 
in sentence context (Shanahan, Kamil « Tobin, 1982)). 

No standardized achievement tests designed to evaluate children's writing 
abilities were found that were appropriate for use in this study. Most such 
tests are really reading measures; they only assess whether students can recog- 
nize various writing techniques (such as the "California Achievement Tests", 
"Comprehensive Tests of Basic Skills," etc.). Any relationships between such 
measures and reading would be speciously high, because both are based on reading 
ability. For this reason, two writing samples were obtained from each student. 
These samples were written in a narrative-descriptive style, for Identical audi- 
ences (I.e., groups of children of similar age-grade levels). Writing was ini- 
tiated through the use of line drawings of a girl walking up a wall and a duck 
talking on a telephone. The two samples obtained from each child were combined 
for purposes of analysis. These combined stories were analyzed in several ways: 
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a). Mean t-unit length (average number of words per independent clause with 
all dependent clauses attached) was used as an index of syntactic complexity. 
Hunt's calculation procedures (1965) were used. This measure was designed spe- 
cifically for use with children's writing, and it, has proven to provide a relia- 
ble estimate of syntactic complexity which is sensitive to development (Loban, 
1976; O'Donnell, Griffin & Norris, 1967). 

b). The vocabulary diversity of the writing samples was analyzed. This meas- 
ure was calculated using a formula (Carroll, 1964) designed to assess number of 
different words (types) used in writing, independent of the effects of fluency 
(i.e., total number of words used in writing (tokens). An inflected word count 
was used, as opposed to a lexical one; that is, each word and its various 
inflected forms were tallied separately. ' 

c). Writing samples were analyzed for organizational structure using the 
Stein & Glenn st<*y grammar (Stein, 1978). This analysis requires that stories 
be divided into episodes or events, and that each of these then be divided into 
as many as six categories of information (i.e., setting, initiating event. 
Internal response, attempt, consequence, reaction). A count was made of the 
total number of episodes evident in the two stories. Total number of unique 
categories filled in the two stories (as many as twelve, or six per story, pos- 
sible) was also counted. Children's stories frequently omit some of these cat- 
egories of information, and often they instantiate a category several times 
(Applebee, 1978). For this reason, total number of Information units, irrespec- 
tive of category repetition, was also computed. One of two trained readers 
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evaluated each story according to these criteria. The interrater reliabilities 
for number of events, number of categories, and number of information units were 
•88, .95, and .94. 

In addition to these three measures of prose writing ability, each stndent 
completed a spelling test devised by the author. These tests were designed 
according to guidelines used to construct roost spelling tests which require 
writing (Shores & Yee, 1973). These 25-item tests consisted of words selected 
on the basis of their frequent appearance in children's writing at these grade 
levels (Rinsland, 1945; Hillerich, 1978) , and their relative spelling difficulty 
(Greene, 1954). In a pilot investigation, these tests were found to have test- 
retest reliabilities of .87 and .84. 

The spelling tests were analyzed in three ways. First, spelling accuracy was 
measured by counting the total number of words spelled correctly, according to 
Standard English. Second^ the phonemic accuracy of the spellings were analyzed. 
Each phoneme represented in an orthographically acceptable manner was counted, 
without regard to position or standard spelling accuracy. For example, three 
points would be given for any of the following spellings of "fell": "fel," 
"phel," "phell." Extraneously inserted letters did not influence the scores, 
nor did reversals across single letter positions. Test-retest reliabilities 
were .93 and .91 for the second and fifth grades; inter-rater agreement was .98. 

Finally, the "visual accuracy" of the spelling performance was indexed as 
well. Each misspelled %ford was transformed one grapheme at a time until it con- 
formed with the standard spelling. Each deletion, insertion, and transposition 
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that was necessary was counted. Test-retest reliabilities were .96 and .88 at 
the respective grade levels, and inter-rater reliability for this measure was 
.92. This test provides a qualitative analysis of the degree to which misspell- 
ings look like their standard s^)elling counterparts. All errors were counted, 
including those of position and order, important aspects of spelling skills not 
examined in the phonemic accuracy tests (Cahen, Craun & Johnson, 1971) . The 
more errors evident, the higher the student's score. For this reason, the 
polarity of this variable was reversed so as to prevent the calculation of spe- 
ciously negative correlations. 

Procedures 

The author administered all tests to intact classes. No student completed 
more than two tests per day. No testing or writing session exceeded 50 minutes. 
All tests were administered over a five week period. The author, and two paid, 
trained assistants, scored all of the tests. 

RESULTS 

Means, standard deviations, maximum scores possible, and mean grade equiva- 
lents for the second and fifth grade samples are included in Table I. 



Insert Table I about here. 



Canonical correlational analysis (SAS, 1979) was used to analyze these data. 
This procedure was employed because it is designed to identify linear relation- 
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ships between multiple sets of independent and dependent measures. Furthermore, 
it permits the nature of these relationships to be specified, and it allows the 
importance (in terms of variance explanation) of the relationships to be evalu- 
ated. 

Essentially, this analysis extracts factors or principle components from each 
set of variables. It identifies these principle components or canonical vari- 
ates in a way that maximizes the amount of between set correlation (i.e., 
between reading and writing). Those canonical variates identified with the 
largest amounts of common variance are selected first. Each additional factor 
is selected in descending order of importance with regard to amounts of variance 
extracted. These later factors are drawn under the condition that they be 
orthogonal to factors identified earlier in the analysis. 

As with a factor analysis, the nature of the canonical variates are then 
interpreted on the basis of correlations of the factors with the original vari- 
ables. Redundancy analysis is also used in order to measure the Importance of 
the factors. Because it is possible to identify statistically significant can- 
onical variates which explain only trivial amounts of variance in the original 
sets (Cooley 6 Lohnes, 1971), only those factors that account for 10% or more of 
the variance of both sets were interpreted. (This also reduces the possibility 
of interpreting non-replicable factors). 

It is expected that the variables from both sets will have a tendency to 
"pile up" on the first factor. The first factor often smothers later factors in 
analyses, such as canonical, which extract orthogonal factors with large amounts 
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of subject variance. Although this tendency towards a single factor can make 
Interpretation difficult, it is not an overwhelming problem. First, this phe- 
nomenon does not prevent the measurement of the total amount of cross-set vari- 
ance; a major interest in this study. Second, the comparison across samples of 
the factor structures allows a relative interpretation of the nature of the 
relationships captured by these single factors. 
Second Grade 

The canonical analysis of the second grade data resulted in the extraction of 
four canonical relationships. Only two of these relationships reached accepta- 
ble levels of statistical significance, Pnd only one of them explained a mean- 
ingful amount of variance in both of the test sets (Rc » .78, F « 10.44, df » 
32, £ %.0001). Table III shows the amounts of variance inthe reading and writ- 
ing sets explained by each of the canonical variates. 



Insert Table III about here. 



The structure coefficients or factor -variable correlations for this single 
meaningful factor are reported in Table IV. The first canonical factor loads 
heavily on all of the reading tests. The phonics test variance was severely 
limited by a low test celling. Nevertheless, this measure provided the maximum 
contribution to the canonical variate. The use of a word recognition test with 
a greater amount of achievement variance might have resulted in a greater rela- 
tive contribution for phonics. Both the sentence and passage level comprehen- 
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slon tests explained substantial amounts of variance; although the contribution 
to the relationship of reading vocabulary was relatively small. This factor 
appears to be a general reading factor, with some emphasis on word recognition 
ability (i.e, phonics, cloze). 
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Insert Table iv about here. 



Several of the factor structure coefficients on the writing side were high as 
well. However, the maximum loadings were derived for those tests used to assess 
spelling ability. The spelling accuracy test, like the phonics test, resulted 
in surprisingly high scores. Subjects in this sample spelled more accurately 
than did those in a pilot study. Although this high performance, -lid not appre- 
ciably reduce the relationship of spelling with the other variables, it might 
have artificially enhanced the relationship of spelling with the visual accuracy 
measure. The visual spelling measure was designed to estimate this aspect of 
spelling ability at moderate ( 50%) levels of spelling performance. As more 
words are spelled correctly, this measure becomes identical to the spelling 
accuracy measure. Thus, as spelling accuracy increases it will correlate more 
Highly with the visual spelling measure. Therefore, the overlap of reading and 
writing at the second grade level is best described as a general reading or word 
recognition-word production relationship. 
Fifth Grade Level 

The fifth grade analysis also resulted in the ext^ction of four canonical 
factors, only one of which was statistically signficaijt' (Rc - .78, F - 8.70, df 
- 32, £ %.0001). The redundancy analysis, see Table III, indicates that this 
factor accounted for meaningful portions of variance in the two test sets. The 
factor structure coefficients for this factor are shown in Table IV. 
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As was found in the^ second grade analysis, the canonical variates load heav- 
ily on all of the reading measures. The only major difference in reading con- 
tributions across thffe grade levels is the substantial increase in the importance 

of word meaning to /the relationship. This increase suggests that u knowledge of 

/ 

word meanings becoines more important to the reading process as children get 
older* / 

The loadings /of the writing measures on the canonical variate were largely 

consistent with those derived at the second grade level. However, the grammati- 

j 

cal complexity of writing decreased in importance, as did the number of idea 

/ 

units represented in the writing. Although these reductions appear to be size- 

/ 

able, it mu^t be remembered that they occured with variables that made rela- 

/ 

tively small contributions to the reading-writing relationship. 

■/ 

No substantial increases or decreases in the loadings of any of the high con- 
tribution variables, with the exception of reading vocabulary, occured across 
I grade level samples. The role of spelling was found, again, to be of critical 
importance to the reading-writing relationship. All aspects of spelling were 
found to maintain comparatively large relationships with reading. 

It is possible that, because both grade level samples represent a full range 
of performances, the examination of this relationship across grade levels might 
have obscured actual changes. For example, the relationship of spelling and 
reading might have its bases in perceptual development at the second grade level 
and in language development at the fifth grade level (Templeton, 1981) . Tt> 
avoid this possibility, reading level samples were examined. The reading level 
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analysis was based on smaller numbers of subjects, and more constrained variance 
sets (i.e., a narrow range of scores on the phonics and comprehension tests were 
used in the selection process), than was evident in the grade level samples. 
This sampling procedure was also expected to cause an artifactual reduction in 
the relative size of contributions for the two selection variables (i.e., phon- 
ics, passage comprehension), because of the reduction in variance which occurs 
for each. Interpretations of the nature of these factors take account of these 
variance reductions. 

Beginning Readers 

Subjects (n»62) frcan the original second and fifth grade samples were placed 
in the beginning reader sample. To be place in this group subjects had to have 
grade equivalent scores on the phonics test of less than 2.5; and, on the stan- 
dardized reading comprehension test, of less than 2.9. These subjects do not 
represent a specific reading level sample (i.e., ■2nd grade reading level"), but 
instead they represent a general "beginning reading level" population. 

The beginning reader analysis uncovered four canonical factors, two of which 
were statistically significant. Again, only the first of these factors (Rc - 
.79, F « 2.78, df»32, .0001), explained moderately high proportions of vari- 
ance in the reading an- iting sets (see Table IV), 



Insert Table IV about here. 
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The factor-variable loadings for this relationship are reported in Table V. 
This factor is clearly a word production (spellilng) -word recognition (phonics) 
factor. Although the sampling procedure, because it reduced the range of 
scores, produced a reduction in the amount of variance in the phonics and the 
comprehenBion tests, the size of the loading of the phonics variable actually 
increased slightly from the second grade analysis to the beginning reader analy- 
sis. Comprehension fell (.27), as expected. The other reading variables were 
found to contribute less to the relationship for beginning readers than they did 
for second graders also. Cloze suffered the smallest reduction (.19) and vocab- 
ulary declined the most (.32). In addition to these changes in the reading con- 
tribution, small changes were apparent in all writing variables. These changes 
in writing were relatively equal for all variables, and none was very large, so 
the nature of the relationship was not changed. Spelling maintained its impor- 
tance to the relationship, in terms of both absolute and relative magnitudes of 
factor-variable correlations. 
Proficient Readers 

Subjects (n»137) from the original grade level samples were placed in a pro- 
ficient reader sample. To be placed in this group subjects had to have grade 
equivalent scores on the phonics test of greater than 4.7; and, on the standard- 
ized reading comprehension tests, of greater than 5.0. These subjects represent 
a population of "proficient readers." 

The proficient reader analysis resulted in the extraction of one significant 
canonical factor (Fto - .73, P - 4.33, df-32, £ %.0001). Redundancy analysis 
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indicated that this canonical factor explained reasonably large proportions of 
variance in both the reading and writing sets (see Table IV) . 

The factor-variable loadings (Table V) reveal that the nature of the reading- 
writing relationship is different for proficient readers than it is for begin- 
ning readers, or for fifth graders. Despite a substantial reduction in the com- 
prehension test variance, this variable maintained its importance to the 
relationship. Comprehension contributed substantially more variance explanation 
to the relationship for the proficient readers than it did for the beginning 
readers (a difference in loadings of .24). m fact, there was very little 
reduction in the magnitude of this loading from the fifth grade sample to the 
proficient reader sample (.04). Unlike the beginning reader cohort, however, 
the importance of phonics declined from the grade level sample to the reading 
level sample, in this case (.18). The difference in the magnitudes of the phon- 
ics loadings across reading levels was even more pronounced (.25). 

In addition to the stable comprehension loading and the declining importance 
of phonics found In the proficient reader analysis, it is notable that the cloze 
test loading was relatively identical to that found in the fifth grade analysis. 
Also, although vocabulary was found to be less important than it had been in the 
fifth grade analysis (decrease of .13), it was substantially more important than 
was evident in the beginning reader analysis (.43 difference in loadings). All 
of these changes, taken together, characterize this canonical variate as a read- 
ing comprehension dimension. It is best described as a prose» sentence and word 
comprehension factor (this ordering seems to roughly characterize the relative 
importance of these variables to this factor) . 
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As for writing, the vocabulary diversity variable increased in importance 
from the fifth grade sample to the proficient reader sample (.14), and vocabu- 
lary diversity was relatively more important in the proficient reader analysis 
than in the beginning reader analysis (.26). The vocabulary diversity variable 
provided one of the largest contributions to the reading-writing relationship 
for proficient readers. 

Another interesting difference, apparent across these reading level samples, 
was found for the story grammar variables. Number of episodes and amount of 
discrete information contributed at approximately the same levels across cohorts 
(slightly higher in the beginning reader analysis; differences in loadings of 
.09 and .06, respectively). However, the number of unique information catego- 
ries instantiated was found to be relatively more important in the proficient 
reader analysis (.08). For beginning readers, the three story grammar variables 
contributed to the relationship at approximately equal levels. This difference, 
although small, suggests that as children's language develops, their ability to 
structure a variety of unique types of information in their stories is more 
important to the reading-writing relationship, than is their ability to just 
represent sheer amount o'f information. This category instantiation variable was 
found to be more important in the proficient reader analysis than In the fifth 
grade analysis (.14) also; indicating that this difference is due primarily to 
children's increasing sophistication with stories. 

Spelling remained important to the relationship, with both spelling accuracy 
and phonemic accuracy loading heavily on this canonical variate. The loading of 



23 



PAGE 20 

phonemic accuracy declined across the reading level samples (.15). Both the 
spelling accuracy and the phonemic accuracy variables declined in importance 
from the fifth grade sample to the proficient reader sample (.08 and .14, 
respectively) . 

The canonical variate derived from these writing tests is more generalized 
than those found in the other analyses. Although spelling still remains impor- 
tant to the relationship its relative importance has declined. As students 
becme better readers, the vocabulary diversity and the structural sophistica- 
tion of their writing becon:e more important to the relationship of reading and 
writing. Thus, the reading-writing relationship for proficient readers is best 
characterized as a prose comprehension-prose production relationship. 

Conclusions and Implications 

Reading and writing were found to be significantly related in this study at 
both the second and fifth grade levels. However, suggestions that writing 
instruction is sufficient to teach reading (Graves, 1978), or that reading 
instruction is sufficient to teach writing are clearly inappropriate. Despite 
the use of multiple tests of reading, and writing, neither set was found to be 
sufficient to explain more than 43% of the variance in the opposite set in any 
of these analyses. Of course, more fully explicated models or equations might 
lead to the finding of more substantial overlaps between the sets. It should be 
remembered, howe/er, that measures representing all structural relationships 
previously discussed were included in this model. It appears that, at any given 
point of development, reading and writing consist of both dependent and indepen- 
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dent abilities. It is possible that a combined curriculum could be useful, but 
the unique aspects of these two components of language probably are best dealt 
with separately. 

The nature of the reading-writing relationship appears to be stable across 
grade level cohorts. The only difference in the relationship across grade lev- 
els was due to the increasing importance of reading vocabulary. This stability, 
however, could simply be an artifact of the use of analagous, but grade level 
appropriate measures. Both grade level samples included a full range of per- 
formances on all measures; and, thus, may have obscured changes which occur due 
to learning and instruction. 

For this reason, students were combined across grade levels into reading 
level cohorts. Selection criteria were established so as to create two widely 
divergent groups; one group essentially made up of beginning readers, the other 
of proficient readers. The reading-writing relationships derived for these sam- 
ples were strikingly different. This suggests that as students learn to read, 
whatj can be learned about reading from writing inotruction, and vice- versa, 

i 

changes also. Therefore, it seems reasonable to assume that if instruction in 
these subjects were to be mutually beneficial, the nature of such instruction 
would need to be varied across achievement levels. 

It appears that phonics knowledge is the most imjjortant aspect of reading 
which relates to writing performance for beginning readers. Also, for beginning 
readers, spelling, of the writing variables, appears to contribute most highly 
to the reading-writing relationship. The ability to spell accurately and the 
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ability to apply basic phonics rules In decoding are closely related. If this 
relationship were found to be causal, it would be expected that, for beginning 
readers, phonics Instruction would have the most substantial Impact upon writing 
achievement and that spelling Instruction would have the greatest Impact upon 
reading achievement. 

As students become more proficient as readers, the nature of the reading- 
writing relationship changes. An examination of this relationship for profi- 
cient readers reveals an increasing importance of sophisticated vocabulary and 
story structure to writing achievement, and the increasing Importance of the 
comprehension of larger units of text to reading achievement. This prose pro- 
duction (vocabulary, story structure) -prose comprehension (words, sentences, 
passages) dimension would have to be exploited with proficient readers if naxi- 
mum cross domain influences are to be derived. 

The fact that the reading-writing relationship changes with reading develop- 
ment, suggests the possibility that writing curricula could be directly inte- 
grated into those materials currently employed for the teaching of reading. A 
program, so designed, would necessarily have to teach some aspects of literacy 
related only to reading, or only to writing. But in those areas with substan- 
tial overlaps. Integrated instruction might allow for maximum achievement in 
reading and writing with maximum efficiency. Future research needs to explore 
the possibility of thfese relationships being exploited Instructlonally. • 
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TABLE I. Heans, standard deviations, maxlniuin score possible, and ntean grade 
equivalents for second grade sample (n.256) and fifth ^Til ZX 




HEASURES 



Hax. 
Possible Nean 
SD Score G.E. 



Nean 
Possible ' Nean 
SD Score G.E. 



Writing Set 
















Vocab. Diversity 


3.62 


.75 






5.15 


.89 




Avg. t-unit length 


6,92 


1.82 






8.41 


1.29 




No. of Episodes 


2.76 


1.18 






5.93 


2.57 








1 . OH 


1 0 
1 i 




9.08 


4 1 A 

1.42 


12 


No. Info. Unlt< 


7.52 


' 1.22 








6.26 




Sofilllno Arnifaru 


10 All 


6 16 






10 A*) 

12.92 


7.37 


25 


Phonsmlc l(ct{ir:kr)i 


88.15 








190 Oa 

132.89 


1 1 1^ 

11.77 


141 


If t . 1 A 

Visual Accuracy 


10.39 


1'f,78 






.2l!.08 


23.22 




Reading Set 
















Phonics 


37.65^^ 


' 1.29 


'lO 


2.5 


24,20 


7.89 


36 


Comprehension 


26.70 


7.32 


40 


2.8 


37.47 


14.46 


60 


Cloze Test 


15.7'i 


6.96 


25 




22.36 


12.45 


50 


Vocabulary 


29J7 


'1.31 


36 


2,3 


26.36 


8.26 


46 



5.8 

5*7 



5.2 



. Redundancy analysis, second and fifth grade 
samples. Proportions of variance In original 
test sets explained by their own canonical 
variables and by the opposite canonical 
variables. 



FACTOR 
1 
2 
3 

TOTAL 



SECOND GRADE 
READING 
OWN OPPOSITE 



.70 
.12 
.10 
.08 
1 .00 



,k2 
.01 
,00 
,00 
.^3 



WRITING 



OWN 
.39 
.05 
.05 
.12 
.60 



OPPOSITE 
.23 
.00 
,00 
.00 
,2k 



FACTOR 
1 
2 
3 
k 

TOTAL 



FIFTH GRAPE 
'^^ADING WMTIHG 

OWN OPPOSITE OWN 

•57 .31 .3A 

.15 .02 ,10 

.15 .01 .10 

.13 .00 ,06 

1.00 .33 .60 



OPPOSITE 
.18 
.-Al 
.01 
.00 
.20 



TABLE Hi. 



Canonical factor structures - grade 2 and grade 5 
samples. Correlations of reading and writing 
variables with canonical variables. 



2nd GRADE 



Canonical 
Variable- 
Reading 



MEASURES 

Writing 

T-Unit .32 

Vocabulary Diversity .46 

Episodes .25 

Categories .37 

Information Units .36 

Spelling ,74 

Phonemic Accuracy .60 

Orthographic Accuracy .69 



Canonical 
Variable- 
Writing 



.41 
.59 
.32 
>48 
.46 
.95 
.77 
.89 



5th GRADE 



Canonical 
Variable- 
Reading 



.19 

.47 

.20 

.33 

.24 

.71 

.67 

.68 



Canoni cal 
VaHable- 
Writing 



.25 
.60 
.26 
.43 
.30 
.92 
.86 
.88 



Reading 

Comprehension 
Cloze 

Vocabulary 
Phonics 



.81 
.86 
.65 
.88 



.63 
.66 
.51 
.68 



.79 
.805 
.89 
.85 



.61 
.62 
.69 
.66 



<5 



3ti 



TABLE IV. Redundancy analysis, beginning reader and 
proficient reader samples* Proportions of 
variance In original test sets explained 
by their own canonical variables and by the 
opposite canonical variables* 



BEGINNING READERS 
READING WRITING 



FACTOR 


OWN 


OPPOSITE 


OWN 


OPPOSITE 


1 


.56 


.35 


.44 


.28 


2 


.15 


.02 


.06 


.01 


3 


.12 


.00 


.06 


.00 


k 


.16 


.00 


.11 


.00 


Total 


1 .00 


.37 


.67 


.29 



PROFICIENT READERS 



FACTOR 
1 
2 
3 
k 

Total 



REAPING 
OWN OPPOSITE 



WRITING 



.56 
.20 
.11 

.13 
1.00 



.27 
,02 
.01 
.00 
.30 



OWN 
.34 
.09 
.12 

.09 
.64 



OPPOSITE 

.17 

SOI 

.01 
.00 

.19 
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TABLE 



Canonical factor structures - beginning reader 
and proficient reader samples. Correlations 
of reading and writing variables with canonical 
variables. 



MEASURES 

Writing 
T-Unit 

Vocabulary Diversity 
Episodes 
Categories 
Information Units 
Spelling 

Phonemic Accuracy 
Orthographic Accuracy 



BEGINNING READERS 



Canonical 
Variable- 
Readinp 



.15 
.38 
.38 
.38 

.39 
.64 
.69 
.76 



Canonical 
Variable- 
Writinq 



.21 

.48 

.48 

.49 

.50 

.81 

.87 

.96 



PROFICIENT READERS 



Canonical 
Variable- 
Reading 



-.01 
.54 
.27 
.41 
.32 
.61 
.53 
.42 



Canonical 
Variable- 
Writing 



-.01 
.74 
.37 
.57 
.44 
.84 
.72 
.58 



Reading 

Comprehension 
Cloze 

Vocabulary 
Phonics 



.54 

.67 
.33 
.92 



.42 
.52 

.2(5 
.72 



.78 
.82 
.76 
.67 



.57 
.60 
.55 
.49 



